3 TS 2 JFT 9 

¥¥ ¥¥T ¥f¥ % fWT 

(Force and Laws of Motion) 


lHs9<rl ¥*¥¥ M "Q^T TTM WlT "4 ¥¥J ^ 
fWrfcT, Wt -^qj e=KU| % 3¥¥T ¥T ¥TTJ ¥>t qfcT 
¥T P+i'MIl 1FW WlT f¥ T^Fft qfcT "4 ¥*ft 

■Q^W Weft t ¥¥ ¥*ft ¥W'l Wf¥¥ Rqt iqM 

M ¥¥f qW ¥t 1% ¥feT ¥T °bK u l ¥¥ W¥ W 
TFR % ¥¥ ¥¥J ¥>t ¥¥f ¥¥f ®lSerial i|? ¥¥ 
qrqt y=hi< ¥t qfeRT ¥T ¥tf =hi< u i W¥ i?? qf¥ 
%TT f, eft c hK u l ¥T ¥¥ f? W 

¥*¥¥ "4 1R Wft W Rqt f¥¥M3Tt ¥t <j$i|ii"|| 
■hIVi! W 7 TfcT sfk ¥T¥it M %fq¥t 
sfk ^i^ifnehT Wt ¥r^t wr 2^11 ¥¥f qr wf 
MM ¥t MW W dl=h< <n j n^ ¥T ¥? WWtt % 
fWq; WcrtWt ¥ff wti MW WtfWWrf W rf 
¥¥ q<ncii i? f¥ IMvhI ¥¥j ¥t Rkih ¥t ¥¥T¥ 
W ¥¥¥t T¥qif¥¥ ¥¥?¥ ti MW ¥¥¥ ¥¥ 
¥¥ ¥¥t Wt ¥¥ trt f¥ qdlRiMi Wr ¥Tf¥¥ 
M ¥t "qfeT W ¥t; M ■qcF' MWer: 

f¥¥ Trl<=hcrMHI ¥¥pT Wl 

srqM WertW % MWi "M ir WiM i? f¥ q^r 
fWrc W qf¥ W % Wrq; ¥ qfMWR 
W MtqW % Wrq; Wt trttt ¥T¥ ¥i¥ 'll 
ttptrt qm ¥ f¥% fiqq; W ¥Kt1t¥ ¥¥¥ 
c h< T 1l ¥¥¥ 1? ¥¥ ¥¥ ¥1?M't f¥ fWW ¥T^ Wf 
qfeT ¥>t 37¥TRT M ¥ItM % "%¥ T#5RT, 

¥T W^rT el J iMi H-Sdl ill ■dl'^H, 

¥ c5l=h< ¥FITM Wt %¥ ¥T ¥R Wt ¥¥¥¥¥ 
3TT¥fTcT 'll 3R 1¥ ¥R % f<=m M f¥¥T ¥iW 
'll ¥F ¥TT %? ¥TTTR M ¥rf ¥t ¥ eft PtvHl M 


WlT i?, ¥ R^IT t 3W ¥ ¥t ¥FTJTT t¥RT 'll 
SlcrilTM) ¥¥T ¥¥ ¥¥T¥ F¥ ¥¥: WlM ¥ ¥fTJTT 
¥W 'll IMthI ¥T^ ¥T ¥¥ ¥¥tM ¥T ¥¥ ¥f¥ "t, 
¥T ¥T¥¥T ¥¥ ¥¥ ¥t °¥¥¥ ¥T ¥¥M "fl ¥¥5 
¥T T#¥TT, ¥%¥RT ¥ dl=h<. ¥¥¥T, M ¥¥t 
%¥¥ ¥T^ ¥t ¥f¥ "W Wt ^PkI'mT f (t¥¥ 9.1) I 
^RT t¥TTt ¥T¥ ¥T ¥¥T RFTtM ¥T W ¥¥^ 

¥fq Weft tl 



fc77 9.1: ¥Rp/t Wt WMtt ¥ cilchi tf'll^bi 

cWqh? 71fn wt 3JW&ir qfft ¥¥¥ ¥ ¥¥W tl 


lM?9erfl ¥¥¥f M STfWl 5IM % 3TT¥T ¥T 
3nq ¥¥ W nRfMa ■§■ t¥ tWrft ¥T^ M Wt 

¥T hRhi u i ¥¥¥tM (¥¥W ^ WeT ¥t WeT 

¥ MWt ¥W) % Wrq; ¥ ¥¥¥t ¥f¥ ¥t t¥^n 

¥¥¥lM % fefq; ¥¥ ¥T ¥¥W W¥ 'll ¥T¥ ¥f qt 
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'dldci t fRT RRT % SIRfR RTTT RTTJ 

RTT 3TTRTTT RT 3ii<^Rl Rf “I'xQll RT ■Hchdl t 
(fRR 9.2 )i 


j immr 


O 2=0£s; 


(b) 

fwz 9.2: (a) Wf Wlrf T fT fWH k trial tl 

(b) WT Wlrf RT a)trll<=hli tt 3T31WT wf 
Wtft- tl 


9.1 fCrfFcRd 3flT 3^wftTTT RTcR 


fRR 9.3 t dRi-sl R7T R^T fRF R^T ■HHdcd tR 
RT TTRT tl fRR t STlId, 3RJTTTT, r) RFf x 3ffT 
yIrf % FiHOa frTTf Tf tl 3 trt fRrrrf 
RRT ^RT RFf X RTf df-dd t, eft ftF RlfM 3TfT 
Rsl-H«=bHI RRRT tl RTff RRRT 3RK fr Rtf 
y Rff TifRt f, efr ftF Rif 3rk r^+Hi ^ 
RTTRT tl <rH=hd 3TRT fRF Rff tftT 3fft Tf TTRTR 
RRT ski <af-dl 'dldl t, tf ffrff S^N tf Id-S did 
Rtf RTTRTI FTT RTF % RRTf Rjf ■H^Rdd RRT RTFff 
t RRT RF RfcT R?f 3TRTRT RrT RffRfcfR Rtf 



(a) 


RTTRTI 3TR' R^T t/tf 3TRTRT R?f RTRRRT Rt, 
fRTTt FRR HRhI u I % tf fciH'Cld RRT ftF Rjf 
•dl'-dd tl FTT 3TRTRT t, fRF 3Tf%TRT RRT RTRff 
ft?TT R RsWRHI ^ R^RTI FTT RRTTT tftf RRT 
■H^Itld Rtf t 3fR 3RT^ftlR RRT ftF % ffRTTRTt 
R>f ft^TT t RTRf RRRT tl FTTTf RF RRT Rcddl t 
fRT fRTTff tf ftF RT RTRt RTRTT STTRjftTR RRT 
RTf did RRTR RRRT tl 



fWT 9.3: trl<*>-si ffe IT wf tt Wtrf 


RRT tfRT t RR R^t R^T RR^ RTf 
RTRf RT R%Rlt R)f RtfRTRT RRt t? Rft 
t RRT RRT % TTTR RRt Rt R%Rlt t, Rf RRRT 
Rtf fflRRKTT t, RRffRT R^R RRT R%Rlt Rff 
fcJH'Od fRRTT R RTTR RR TFT t [fRR 9.4.(a)] I 
RF R^R RRT tltf TTR^T TTRtf % RfR R RRRR 
tfRT t 3TRf^RRt % Rf^ Rff TTRF RRT RTRf Rff 
T^TRTf TTRF % RfRI RF R^R RRT, R^TRlt tf 
RFf RRT RTf TT^ftlR RTTRT t 3tr Rtf RRTR t 
% RRTTT Rtf feTTRTRT tl fRR 9.4(b) R R^t 
RRt Rff Rifr R%Rlt t <rif=hd RRTTT fRTT tf 



fm 9.4 


WcT tTW 7 7 frT & 
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FFt Rsm^dl tl ffRT t Fm1Tf> R#T RFT 

3T# Ft R^c# R# RFT Ftt ■Hsdjcld FTT TFT 11 
3RTT R# RFt Ftt FFTFT RtT Tt R^c# t FR 
R^c# RTFIT RFT R# RFT "ft 3TfRRT 'FT RIFT t 
[fRF 9.4(c)] I RFT TH#}Pdd RFT FT# FTTFT t, 
^PdiJ, RFRT f#RF# FFTFT tl 

RR FF R1#FTFT RF# t, Ft FFT #FT t? 
f#FT RFTTFT RF RT# FT RT#FTFT Ft! FfF ## 
F# FFTFt 'll ffRT FRfcTR FtFT t, RRlPb R#F RFT 
FfF Ft f#TT # fR## f#TT tf FT# FTTFT tl 
TTTffFTFT Ft FfF t TT# % tcIR Ft fRT t tFFI 
RcdMI FFFT 'll RR SfRTRT t T#fT FF# RfFT t 
fFT fFT# RT^ FTt RFF; J lPd#d RF1R R# # 
tcTR RRT 3T##TF RFT Rt RTR^FFTFT tl FR1# 
RF fRFT<JFT FFTF 'll FTtf RTeJ FFTFT #T # FTTR 
#RFT F# J|Pd#d TF TTF#t t, RR FFT FT FT# 
RTFIT RFT (RTF! FRT R#) ■H^lcld F# t FRT 
RTTJ FT FTtf # RTF! RFT FT# FFt FTTFT 'll 3RK 
fFT# RT^ FT RRR^foFF RFT FFTTRT RIFT t, eft 
RT#T #T t nfWl RT RFIFt f#TT t FftR# 
tlFT 'll FR FFTTT fFT# RTeJ FTT cRfcT F# % 
teTR F^T RRRfRF RFT Ft RTTR^FFTFT Ft# t #T 
RFIFt FfF RT FfF Fit f#TT "4 FR FFT FftR#T 
FtFT F^FT RR FFT RF FRjfRF RFT RR FT RT# 
FTTFT #FTI FRlft, RF RFT FRT T# FT, RTR FTFT 
^F T^ FfFRF T^Ftl 

9.2 ^rfeT -gsm Irttr 

RTRs]]’ RTf fFTRt 3RFF FFT FT FfF F^T ^FFTT 
J 1dlPdFI ^ FF Prefer fFFTTFTT fFT RR FFT FT)f 
RTFT RFT FTFf FFt FiTFT, RFRR RFT tFfRFF FfF 
^ RFIFt 't l t^FT fFT FFR Fft FtRt 3TTFF 

FFT FT FjRFKft t Ft RRFF ^F RR RTFT t [fRF 
9.4(a)] I 3id<r) 3T?RTR t 3TTF H<S J 'l fFT fIftI 
SH-HRprld TJTFRtF RFT % RTRFT Fit Pl<d] t 


3ffr Fit H^Rcl-H^Rci RF "RFT tFf^RF tF FTFT 
FTT ^eft tl tRF 9.5(b) t F^lfR rr rr 

FFR Ft FT# ^FT Ft 3TTT RRFt t FR FRFF 
tF RRFT tl tRF 9.5(c) t '{hi 3tr t R°h 
RT# RtRTfFF 3RFF FFT FT "RFT ttFft fTRT tl 
totfRFt t F^T tFFT iFT RR F# Ft RTf 3TTT 
t litFT RTFT t FR FF RTFT FT Fit Ft tfc 
^R%Fl FRT FTf tk % 3RFF FFT FT RFFl Ft 
^RTf FFT RTRFt, Pdddl ^RTf t Rt ?sl-SI FFT 

rti fIf fIfI ttr % fftI % ^ffr rrtf t f1 

tlFfl RFFl Ft ^t Rttl tRFFl ^T FFT fFT RF 
^RFt Rll RTFT FTf tlT % 3RFF FFT % FT# 
FTl rH-rH FTR tFTFT RTR Ft F# Ft TJFT 
^RTf FFF FT# % teTR RrfRFT ^t FF FTTFf 
Fltll 3RK FR FFT FTl tfFR FTT tFFT RTR 
(RTRtcpRTFT Ft FTT fFFT RTR) Ft diet TJFT 
■^RTf FFF FT# % PlR tfcTR FFT FT FFTTFTT 
RFIFt Ft #Ftl RFT F# FT FFTt RTFIT STRtiRF 
RFT ^JjR tl FR FFTTT RF RTF FlFT t fFT F# 
Ft FfF Ft RFFlt % f#; FRT R-n'etPld RTF! 
RFT Ft 3RRFFFTFT F# t #FTF #Fft Ft FfF 



/RR 9.5: (a) fWWf RTF Wf R7 SJFfff cTcT W F# 
Wf 3fk <3<s<ifW/; (b) T fl<rft Wf 3F7T 3# 
F/F; FR7 (c) Wf fg-3TFTU <M 

FT F/F 
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FH % FftF: FTT T$t£ fFlt Fft ^Fct fO; 
^T FTFT %FTI ^Ft 3^% ;gTTTFff * feTFfkt 
3TTF Fellidd 4feW TT8TT ‘c^ZTf 3TTF H TTF 

'SthTcl r "4 ^4 ft <jhRff f°4i <fs4 It stfI 

fmt FTT T£T%FTZF fFTFTI 

3TFl TFF % £KT fdMd 'jTsPtPmI % TRTt 1 ! 
£TTT FTfF FFT ^JsF W % MFF It Edit'd 41 
4 FIT F^T f^FT ftT TTFt W Tj| % FftcT: iff 
FT§ftF FfF FTTft t ^ % 1 J84t % FftF: FT? 
fFFTT FTT ■HH’M MFfcld fFFTTFTF % fa'-lfld FTI 


J 1d1fd4l ^rtoTeft FF F'F 15 
45 <c|< 1 TTF; 1564 I ^Fett % 

FtTTT?TFTlf3TT FTI J'HTd4l 
Ft! 3FHd ft Ft J lftld FFT 
Fl^fcTFT F#T 3 TfF Ftl 
FTTJ pHdl 14d4l 4 Riel), F^l 
i<°h F4[4)<T'H c h «MMI FTFcT 
^tl dSj<HK J "lei)Rl4l I TTF; 

1581 F FFifF % tern; FtTF 

RwfaflldF I FTFTFR feTFTI ^TT MI649H4 
Fit ^ FTFt ’'JTT Fit FIT FF; FFffFT FFFft 
FTTFfFFT FfF Ff&TF F Ftl 1586 I 
3TFFt FFF c^nfW TJTFFT ‘F feTfZeT Ufa’ 
(ell 4etfacii) Pel<41, Rif! FFftl F^T TjTF 
FTF FFTF? % 3TT4f^TFi FFTF (3TFFT fF%^ 
J j<?el) FFF F>t| Fft STTFfffFltFT Fft iFfa 
FF quR %FT| "FF; 1589 fa <J , D') 3 hhi) 
fFFF m\ ‘Ft FTC’ fa FF FHdel % FFtF fa, 
fFfat pKdl FTTJ fa> fFTfa Fft FT FTF Ufa 
TTFFt 3TFfa fao&ld Fit y^d iFTFTI 

FF; 1592 fa Ffaf faffaTT J I U KH % FT^Fl 
fF^FlFITTeTF fa J lP u ld % ¥t%FT FF FT fF^FF 
tFvFl FFT FTI FFT Ft eldldK FfcTF 

fPlo&ldl FT "^^rF tFTFTI ^Ft^ FF THHdel FFT 
ellel°h TTFFt 3TF-t 3T«FFF SKI fFFF TFTFT tt 
dld^Hel FT^^tt ^ TTFfFF Fft^FT tFFF 
yldHllsd iFTFTI 

J 1eiHd4l FFT ^fFTFT P^leMFK Ft ^1 
fFf^FT FFFT % ^TFf^Ft Fit 9TFt fFFTfTTF 
Fft tFFFft FFFtFTFT F^TFT FTT TTFF FFcW 
■^TFfFtFt ^ FFFft FFF «ttl TTF; 1640 % 
3FTT-FTTT F^Ft^ FFF elleldi FFt Fft TTTFFT 
Fft I FF% TFFfeftF 3FfF^Ftf Fft F=F "JTFFT 
‘TFltt APi'dT’ tf deilleldl ^ FFFT FT FFTFt, 
fTTFTTt tFeTFlT FFt 3FFnFlFFT FFT 


Fft F^TFF FFTF; TT§^ % teTF; IdvHl FFT Fft 
STTFFFFkTT F#‘ FlFt tl FTTFlFFr 3TFTFT F£F 
STT^felF FTFf FFT FFF FvTFT FTfSF tl %TT FfF 
Fft fFFTtF tF^TT FFT^ FT^ F^F FFT % FFTFT 
FtFT t - ! FF "3FFT °FFFK ff Fteft ^T FFT^ % 
FTF FFT FTFt 'll F^F % FFTF Fft ^ddH FTT^ 
% fem; tFFFTt FFF Fft FtFft FFT Pd°hd TTFFFT 
FTT FFtF F^ TTFFFT Fft TTFF FT iFFFTlf^pF FFT^ 
(^4lF)d) FF T^F tFFTT FTFT 'll 

"RJFF 4 FFT F^ FfF % Flf F 4elllel4l % 
fFFTTT Fft 3Tpt tFFiftTF tFFTTI F^Ft^ FtF HlRd°h 
fFFFt Fft FTTJF tFTFT Ft iFTTtt FT^ Fft FfF Fft 
fWf FTT^ i|’| FF fFFFt Fft ^^JFF % FfF % 
fFFFt % FTF FTFT FTFT 'tl FfF FF FFF 
fFFF W FFFT f: 

yc4=h FT^ FTFFt fTFT 3TFTFT FT TTTeT ^TIT 
4i F^TTFPT FfF Fft 3TFTFT ft FFt TFcft t FF 
FFT fFT FF FT Fftf FTfft FFT FTFfTF F Ftl 
^ FT^T ff, FFt FT^ 3TFFt FfF Fft 3TFTFT 
FftFcfF FF fFTtF FTTFt tl TJFTTFFT FF ff 
fFTTft FT^ % fFTTFTFTFT ff TF^ FT TTFTF ^F 
FfFFteT TF^ Fft F^frT Fft FFTF FTF^ 'll Fit 
FFTF I fFT FfF % FFT^ fFFF Fft "FSTF FTT 
fFFF Ft FT?I ll 



WrT rlW 7 Tfw & 
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IpTTTt pRT RTRt P RTRT RTTp TFR iPP RTpT 
3pJRpf Rff c-MIOMI ^-Scq % fRRR ’gRT Rp RfT 
TTRnTt tl Ptz % TTTpSJ ¥R 7H RRT fpTFTTRTRT P 
T!?P t "RR RRT fRT hUtri-s! Rp pRTp Pr fcTR; pRT 
R RFTlf RT^I pRT cdRIR, RTTP RT RTRt pT T7TR Pfe 
Pt IpTIHlclTrRr P 3TT Mlldl t, HT^ 6HKI ^ITk 
RIRcR pT °blT u l RfcTR 3TRTSTT P Pt Rp T1?P Rp 
R^fP TTRRT tl 3RRTRRT pRT RFTp RT PtR pT 3Rp 
RlP pRRT P dR>TI°bT RR R1RRT Pt tt TTRTp tl ^TT 
RTF Rp j|pRRT3p Tt RRp % feR; TJTSfl pRR RTT 
<SHpl J l fRTRT RfTRT 'll P TpTT pRR RRlP 3Rp R^p 
Rp RfP Rp PtRT RTTRt 'll fRRpR 3RJRR 
Rp RR ipRT t RR FR PfeT RTT "4 T§P PlP t R^ 
PtRT RTT 3TRTRRT "RRT RScft 'll FTT fTRfR P FR 
Ptsl Rp 3pT ^JRT "RTP 'll pRT FTTfePT; FtRT t, 
RpffRT PlRT RR pT RRFRT RfP P 3TT "RlP P 
FRTTT Pr, Pt p[ZT RR pT Rip pT TThP P TFRT 
t, RfP P 3TT RTRT tl RpJ RlpT RR RTRp RTR 
RRcR pT °blT u l ^R RfP RR fRpR RTTRT 'll 
RR Rpf PfRTRTTT cpR RfP pT RTR fRTpt 
PtSRT Rte RT JjSdl t Rt FR R^T PP ^JRTp 
RFTp 'll fP Pt R5cR % fpRR P TTRFTT RT 
TTRTRT 'll FRTTT RTTtT 3Rpft R^T RRI RfR 

Rii rrtr; rirt rtfrt 'ti rr Rter rrt Rff Irrtt 

R7t RRR^ % %R; fRR ?RT R^i 3RT$|fRR RRT 
RFTTRT RTRT t - RR RR 3TR^ RTTk % R^cR % 
RRRR Rfe RT R^T sik l^JRT RT^ "fl 

R^7 RT^ RR RRT RRRt tRRRTRTRT k T§Rt 
RR RRT fR7 RR RT RTtf ^RTgfRR RR Rff RTRT tl 
fk fRH RfRfRfR 'glR fRTRT RT RRiRT ill 

lehUTchrl'IV _ 9.1 

iRR 9.6 k RTlfR 3TRRR RR' ft RTf R)i 
%TR Rit RlfSRf R^t RR' % ^RT RR TRRR 
■iri RRIRI 


RR 3 FR Rlsl (RT TRfRR) R?T SFFft aRjf^pif 
k cflRRT k ^iRR fRRR ^RR ^fT Rft RR^ 
RH RT# RlRi RT RRRFfRI RlR STTR TffeT 
Rk RRfcr RtRRT k RRRf^ f Rt 3 RR 'kiFt 

% %r^t rH Ricfr rtrT i \ #rrt k 

k RTRT 3 TRfr tl Ri^ RTRft RlRt % RIFT 3 R 
Rk % RFR RlR RflRRf 3 Rk Rs<R % RTRR 
RTRRRiRYrr k Rlk Rft 3 TR '’pR 1 RRTl 'll 



faT9.6:fzF(ft tfkf Vfo Wf ^TR Wt ?M (VT 
TZIz&R) k SRjR R?7 & RRTt R?# 

R7c# Vfef Wf k R7FT 3Mt tl 


ffkHlchdW _ 9.2 

RRR % RRT MofT fRRTTTT % ^RT RRT Rr| 
^ RFT RR RRT Ril 

3TR fRR 9.7 P RTlfR Rlj.'dK Rp % RRT 
RTR RRp RR RR' ftTRRR TTtl Rp R^T 3RjlPrRi 
k RtR ^fRR FTSRR |i 
3TTR RRRT fRr RRT 3Rp RsHrlR) RTRT I RRT 
ftTRRR 3TRp 'JtScd % RRTRT RfP R)t sfTr 
PMRT P PR 'RTRT fl PTTT fTTfcTR liRT I 
RRffRT RrT P> RR! P) RTR Pf ftTRRR 3TRRT 
■fRTFRTRTRT Rif RRTR TTRRT "RTFRI ll 



fpR 9.7: 3PJ?jt k R7TR P" Rp Wt FTHRT7 PP RT Rp P" 
3R7T TW ft?RRT7 PIP R? 3pR pMIH P" PK 
*fM tl 


ichWchrilV _ 9.3 

RlPf P RR pMTTT fRiPf P RT TpIRI 
• P Rp 1 TR P RRTFRTT fpRRt PPf P P 
TTp), RR RTfRI 
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FF #FcT t f^FT pMI'H Qjcoct, ■3TRTT t 3#T 
FT# W FTFT '^', F#t? 

FFT 37TF 37F FF#t % Fr(Z F FiF Fit F§# % 

fem; tftft f#t fft #rtt %? 3TFFTFi ^tzff fft# F# 

FFT #T, F^IZ FiT 7FTFT FiF Fit fFT# tt TlFdl #1 

9.3 rTSTT ^omhii 

3T#t FFi t^; F#t 3<^<u|f 4 t Ff#fFfFFf tt w 
#tcTT # fFi y<#Fi FT^ ^FHt FtcT Fit 3TFTFT # 
nR4ai FiT fFTtF FiT# ti ft# Fir Rkihmtft #f 
#t ft did^ilei, fit 3tf# 3tftft Fit fftf 

TTTFT FI6dl 'll FFJ FIT "JJF 3FFil FScF 
FiSelldl 'll FFT FFt FT^ 3 # FiT 'Ji-S<F ■hhm FlFT 
#? FF FTF# # fFi ^Td=hl tt Ft FF# F# FFFiT 
## Fit 3##TT 7FleTt FF# F^t FFFiT #FT 3FTTTF 
#t?TT #1 ZT# FFiTT FF F^T "^iZFleT F# tFFFF eHllcl 

# #t F1?"^T FT# FT#t # FFfFT 3TFT FF ZF# Ft 
Fef tt fFiT# ZF# Ft F# FcFT FT fFiFi eFTTF, FT 
Ft FFkTT ■§ fFT FF ftlTTFi Ft F#tl Ft TTFicTT # 
1 ft #TTT FiT# "FFF F^f Ft FtZ FFT FT^I fFiFIFietm 
9.2 # FF FTF FF# % ftTF#i #i TFTF FT Ft# 
FTF F^FFTT % ftTF#i FiT F#tF FiT# "f Ft FF FT# 

# fFi ZT# fFvFT F# FiT# # IT# FTF Fef Fit 
3FFFFFTFT #t#t #1 F^i ^dHIIFl Fit FFT# % 
tefF; f#F# FF Fit 3 FF^FFkTT #t#t #, ZFFT ff 
F f# IfifI teldl-sl FT FFTFT FTF Ft ZTTF# Ff# # 
Z % FTIFT hRFcIh FtFT FFtfFT ^dHIIFl FTt l^RT 
^ ^FFTTFt 3TFFt FfF FiF FftF#T "FlFFt tl FF 
FFHT FF FiF FFi^ "t fFT lei dl-sl FF ^FFcF 
^oFFlFt Ft 3TfFFT tl FFFt TW t fFT FTTt 
FT^3ff FF ^IFcF 37fFFT FlFT tl FlFTcFFT ^F Ft, 
fFTFt FT^ FF ^FFcF FF% F^TFIF ^ FTFT ^TTFT 
tl 3TF: FF ^IFcF 3^tT F^TFH FTt fFR FF ^ 
FftFTfFF FTT FFirT "t: 

fFTTft Ft FT^ FF ^TFcF FFFF FF FT^ifFFT 'JF 
1?, "Ft ZFFit tFTTF FT FfcT Fit 3TFTFT "4 FfTFTtF 


FF tFTtF FiTFT 'tl FF FFFT tFiFt FT^ FF 
F^TFH FF% FFcF Fit FTF 11 

1. PrR F /^FTW FSTF 3jfi&> f: (a) 

TFT Wf ’tF FF 3T# 3JWR WT PcWT, 

(b) T7 TffWrT TJcf' V^> itf'lisl, 

(c) W3 ^>T /T7FFF T[F 
^F /TTFFiT/ 

2. FF d'i/6< u / ftic I'll 

F7T F^c W it, F7Ft W 37F7T7 Fit: 
“^3F7cT FF ^FT feef/^sliFTF FT /%FT 
eF77FiT ^ Fit 3P7i# ?#7 ^ ^T?t feeTTft 
#T F7T7 F^F7F7 f?7 ^T?T7 PsKrll-sl 3T7 #F 
Fit /FiFT T7F7FiT F#F F# 37# F^7# FF 
FF7T7 FiTcF #/ /%F'?# ^7 FF F#7F#FT 
7 )# F# WFi-Srf/ ^ 3#T 37FFt stF #T 
feci/#/ Fit 3# /%FT c7F7F7 ^/" 
fTT^ TW # 3T7 FFTFT F# *# FfF7F Fit’ 
^ J7c#FT 37FTF7 #’ FcF WF FTTF7 

•^3. WTT# #f F# F77TF7 F# d?Sd/ # /Ie77# 
FT gF? FtWF7 T577 c# ^’/ FFt? 

4. iFF Fit# FtFF# cF FTT 37FTFFT TFF# # 
c# 377F 377# F# 37# gFT F7ct #’ 3#T 
FF fcl<IHM<W Tt FtFF7#F ft# # c# 
Ftlt F# 3#T ft F7# #’ FFt? 

9.4 ^TfcT ^>T fg^ f^PT 

■FfcT ^iT TTSW IdFH "FT? Fdldl "t 1#i FfF Fit# 
3^Pdd FTW FTT fFiTTt FT^ FT FiT# FTTFT t 
Ft ZTT#i #F F FftF#F #t<TT t 3TF#i; FT^ TFTFT 
FTFT FiTdl t - ! 3TF IF t#i Rh41 FT^ FiT 
TFTF ZF FT el J lli< FP; FeT FT #i# f##T itcTT ^ 
FFT FF FFT Fit FF #itt FTF# #1 3TT^ 

^IdFi 3T^FFt FiT F^FFF Fill #FTT-#fFF T#el# 
% #fTH Ft# ## tFiTft ttFeTT^t % FTT# # 
dohTldl #, #t FIT FTFef F#t itcTTI Ft# # 3TT#t 
1# fjh^id Fit #F tFiFt F^f°h Fit eFT# % FTF 
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kt ^Ncd FTT ■Hchdl tl ■H-S c b k RbdR T^t 
RtvRl FFT k FTtf ^tddl Fit 6 Id! I FfcJ 5 m s _1 
tkt FTF FfcT k FFft Tp 7 c£FT k dd-FT, TTTt f 
T^t fkkt °dfdd Ft "JJFJ FTT c hK u l FF FFidl 
tl F=F ktt Ft FT^ tk ttkt Ft 3TFT 

F^FT k cftF kT k stlT FT^ eft FI Ft Rfckl 
=4 ltd Ft "JJeJ FTT °hK u l FF ■Hchdl 'll ink FFT 
FFFT t tk FTTJ k FFTF FFJ k 

^HM F^ kT FT fttr FTTFT tl ikt M Ffl 
Rbkl FTTJ kt ^Rd tkFT FTFT t, eft 3TfFFT kT 
FM FTTt k teP3; 3Tf%IFT FIT Ft 3FF?FFTFT 
itct 'll ^Tlt FT^t t, l 7 ? FH •H°bcl t tk FTTJ 
k £®MHM FR kT k RfRTF F^T H6<F^t 
itct tl RkT dH=b ITT TT% Ft ^^JFF k y^d 
tkFT FTI fkkt FTcJ FTT RkT p FTlk IFTFTF m 

kr kT v k ■jptfftft k fRftIff tkFT ftft ti 

p = mv (9.1) 

RkT k hRhi u i kir fk^TT Rtf itt ti irrFt 
tkFT Fit Ft# t, kt kT uFt Ftkt ti RkT ftt 
SI FTFFT r^dHJIH-kkvkk^ (kg m s' 1 )ITFT 
tl tfk fkRt 3H-He^fodd FIT k FFtF k FTT FT^ 
k Rt R hRRm FlFT t, S-hRut FI FTIT FT 
TTFTFT t tk FIT Ft RRt kt kt HRolRfd FTTFT tl 
F^rtRt stftft R Fit R Rmk fR Ri-nt tiff 
kkt FlRt F^T FTTT Fit ktkt ■H-Sdi FT lms _1 k 

FfcT ffh F)kr % tkm; fffft Ifft ^trtf t, kt % 
FF% FFF kt T£lk Fikt % FkfFT tl kF 
ft k °mRki fk stfpt^ FFFnkcrtkr ktFFT^ik 

FFf tldtl cdfkd FFR FFT cldldK FFFTT tk k 
FTR FTT FfeT FT 3TT ^TTcft tl ’FTT^T TW t tk FiTT 
% kkF k FftFefF k^FFT FFT % hRhi u I k FFt 
FfFT t, FlkFT FTT TTFF k t Pkdk TIFF FFT FTT 
FT FFT FTFTFT FTFT tl ink FF kt Rl c F)4 
tFFTTFTT FT TTFTFT t fk FT^ k kkF k FftF^F 
QFTk k FFTk FToFT FFT FTTFft FTT TTFF FT FT 
Rrkr fttft t, fkrrk tk kkF k FftFkr FfFT ti 


FfcT FF tkftF Rl'MH FF FFTFT t tk fkkt 
FT^ k kkT k FftFkr Fft FT FTT FT FFTk FTk 
3TT^fkr FFT kt IkTT k FFT k TTF^kelFT tlk tl 

9.4.1 FfTTk%TtF Riff kt MRudlF mumi 

FTFT tk m F°FFTF Ft ktf FT^ u FTkFFT kT 
k ktkt k§T k FFT TFt tl t TTFF FFT FFT 
RlR-dd FFT F FFTTt FT FTT FT^ FTT kT v Ft 
FTFT tl FF FTfFF FTkkFT SlR atfFF kkT 
9hH^i:, p 1 = mu ktT p 2 = mv ttkl 
kkT k FftFkr °< p 2 ~Pi 

°c mv - mu 
oc m x (v-u) 

kkT k FftFkr Ftt ft « mx ^-^) 


„ km x(v-u) 

F = - J -- (9.2) 

= kma (9.3) 

FFT a [= (u - u) /t ] kT k FftF^F Ft FT 3TFt^ 
TFTF tl k FFT 3F5FTfFFTFT tTFTTFT tl F°FFH 
3ftT TFTF k SI FTFFT FTFFT: kg kfT m s -2 tl 
FF FFT FTT FTFFT FTT FFTTT kt t tk tTFTTFT k 
FTT FTF FFT Ft FTFT tl ITT FFTTf FFT Ft FTT 
FTFT k FF k ktFTfFF FTTt t, 1 kg F°FFTF 
Flott tkkt FT^ k 1 m s -2 FF TFT°T FFFF FTTFt 
t, Fke( 1 IFTTf FFT =fc(lg)x(lm s -2 ) I 
ITT FFFT k FF FTF F=F Ft FTFT tl TTktFTTF 
(9.3) k, 

F = ma (9.4) 

FFT FF FTFFT kg m s -2 t, ik ^JFF ( 3TTIFFT 
"^FF k FTF FT) Ft FTFt t, fkk N '5TF 
FFfkt tkFT FTFT tl FfcT k tkftF fFFF k Ft 
fkkt FT^ FT FTFt FTct FFT Ft FTFt Ft fttk 
tFFTFt tl FFT kt FF FFJ k FFFF cFT°T FFT 
FT^ k F^TFTF k ‘JFFFTFt k FTFT tkFT FTFT tl 



















L 


"nfcT % fsdla fqqq qq TPTT’T eFT 3RI^ ^Pi=h 
CH ^ RPR %<^f 'll qRT 37N^ %%Z Tfq % 

pKld Apld ^ qff Tfa Tffq ^ 3 R ^ Tf^ 

qrr ciHqxf qFRT iqq qfr qf# qff sfR <a)'-dd 
%? qq qqqt; tf ^rro-rar % % ^q qff qjq qq^ 
tf STfqqr 7RPT eFMT ill ^q qqqt; % ^ q^q 
qftqtfq qft qt; qrq ft qicTt 'll qq qqqq tfqi qfq 

^T 3TT Tft % qq qqTq iqq qt; qRT qpT 'll 3RR 

% qfr 3pqiqqr ^qrT f cff cftq qfq ^ STT Tft 
% qq ^q qp qrq qqq' ff qjq qfqT il srq^ 
% % q%T t¥ qftqtfq qft qt; qfqqr qfqf, qqfcqq 

%q oRFFT *f 37fqqr qtq cRTHT qfqT fqqtf qf 

■Hqidi il fqr Raon-sl qff TFfqft "4 "qfq qpr qiqi 
qNt ^q wT ^qiq *f, Ra<nifeal qif «$>*m qT 
qi^ qt; c^pdi qfqT 'll %TT RsuniRsa) % ssdm 
wifi % qTq fqt^ % qqq' qfr qqi^ % 
fqqq qiqT 'll qq fqtfq tf q%T tff qftqtfq qft qt; 
qrq qtqt ill qNfr fqr qRi^ qq qqr Racrn-sl 
qqr qt qrz% ff q^ qft qqr fqqqrt q?r qte %t ill 



fqq 9.8: fa>ch<i & #c? #’ ^rq <r/w) ^ /cTR 

ffc mw srri wryf z rf^ wt 

sj )t ol'-qai i?i 

qfq % Igdla fqqq % qfqqfq' p [qqfqrqq 
(9.4)] % ^qqfq 7f qfq % qqq Iqqq qff qfq#q 
qq ^ qnq fqrqT qT ■nqiai t - ! qqiqRq (9.4) 

F = ma 
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(9.5) 

qT Ft = mu - mu 

qqfqqq f= o, qT fqRTt qt qqq t qr, v = u 
qqqq qq ■§ fqr qp ■hhm ^q u ^ qqqt 
<6 j FI i qfq u qjq "t qf u qf q^q qfqT qqfq^ 
qp fqqqTq^TT q qt Ttqfl 

qqTqtqr 9.i pr 5 kg qsqqpT qT# qp qt: 

2 s % fqri Tjqr fqqq qq qrFkq qfqT 'ti 
qir qp % ^q qft 3 m/s Rf qqT qq 
7 m/s qq; ^tt 'ti qqTq qq qq qft qTqT 
qrq q^:i qfq qq qq qff 5 s % fqq 
qRtfqq fqrqT qTq, qf qp qn sflqq ^q 
qqT qfqT? 


F = 5 kg (7 m s- 1 - 3 m sq/2 s = ION 
qq 3RR 5 s (t = 5 s) cTqr qq <n j iNl 

qT?n t qf qqfqrqq ( 9 . 5 ) qffp: fqtqqR 
3ffqq ^q qrq fa>ai qT ■H°hdi 

Ft 

v = u + — 

m 

u, F, m sfk t qq rh «a^ qt: 3ffqq ^q 
v = 13 m s _1 


qqTqtqr 9.2 favoR srfqqr qq qft 3riq^q°hdi 
qfqf: 2 kg qqTqH qT# fqrqf qp qff 
5 m s -2 qff qt: ^ cqftq qq^ "4 rt 4 kg 
q^RTH qT# qp qff 2 m s- 2 qff qt: ^ 
tqftq qrt^ ^f? 



qqr.- 

qi| qTR l:u=3ms _1 3fk v = 7 m s\ 
t = 2 s 3fk m = 5 kg 

qqfqRq 0 . 5 ) tf f = m ^ v ~ u) 
rpt tti^ qt; 


r 


















tth^i (9.4) F - ma 

461 m 1 = 2 kg; a 1 = 5 m s~ 2 cT^TT 
m 2 = 4 kg; a 2 = 2 m s -2 . 

^TT ychK, 

F 1 = = 2 kg x 5 m s -2 = ION; TFTT 

F 2 = m 2 a 2 = 4 kg x 2 m s" 2 = 8 N 

^ F l >F 2 

3TcT: 2 kg £cqHM 4^ ^7) 5ms" 2 ^)l 
^T T^ c^Rd ^7T^ "4 3TRre7 
3TTcPPFT7clT iP Ttl 

dd(|j^U| 9.3 ^TTT 108 km/h ^TfcT ^ 
"^fTT Tl?t 1? 3fR ^7 crHil'} % ^ 
T>^ ^ 4 s ^TT TFFT ^cft 'll ^TTT IT 1^7 
eHllg ^ cFT^ J I U MI 

^Rl ^TTT ^7T 4lR)4l ■ofed S\°4HM 

1000 kgtl 

^1: 

^TTT ^7T 'RTTRt^T 
u = 108 km/h 
= 108 x 1000 m/(60 x 60 s) 

= 30 m s- 1 

TT2TT ^TTT ^7T 3TRFT ^T, u = 0 m s _1 
^TTT ^7T *°4HM = 1000 kg TTSJT ^TTT 

TfeT^ "4 TrFTT TFFT t = 4 s cT®7T ■HHl=h< u l 
(9.5) T^ ?fa7 crldR ^TT^ ^TT F^TT hRhi u I 
m(v - uj/ttl 
"FFT TTI^ T TT, 

F = 1000 kg x (0 - 30) m S -V4 s 
= -7500 kg m s- 2 ~Q\ -7500 N 

«cH4> f ■% ^F7 % £TTT 

<rHll4l TFTT ^cT 7 Tl^t T TfcT % RlH^d 
t^TT ^ 3HKlR|d fl 


3 d;i^lU| 9.4 5 N ^7T F^7 ^ %TTt ^FTH 
m 1 10 m s -2 ^7T T3T°T %1T "t TFTT *omhm 
ny ^ 20 m s -2 ^7T T^T %IT 'll 3FR ^FTf 
s7°MHm 1 TT^7 TIFT fiTeTT R^TT '3TP3;, 7?[ ^TT 
% UKT 3*TT T3T°T 3cH"1 IjRT? 

^T: 

Trl41=b<u| (9.4) ^ mj = F/cy cT^TJ 
m 2 = F/a 2 

461 a 1 = 10 m s -2 ; 

<y = 20 m s- 2 cFTT F= 5 N 

^TT y°hK, m 1 = 5 N/10 m s -2 = 0.50 kg; 

TTSTT 

m 2 = 5 N/20 m s -2 = 0.25 kg 
^ £®MHmT F^7 TTTSf 1 h<TII4I 

'dldl is, 

’'JTI S\°4HM m = 0.50 kg + 0.25 kg 
= 0.75 kg 

3M ’’jt S\04HM m T R 5 N 'gJTT 3C4"1 
f^TT TFTT c4< u l, 

a = F/m = 5 N/0.75 kg = 6.67 m s~ 2 

9.5 tt^ 7 ^51 T TT TTRft ^TIT "4 tsu 
Tft 20 g £°4HM ^ ^7T ^T-TFR 

TfTTF7 9.9 ^ f^TT 7 FTT 'll ^ ^7t 
RlTlHl4T«rT "4 TTT^ % teTQ; "^51 'gm Rod'll 
el J l J ll? 





f&T9.9 



















L 


^T: 

tt F>T yRlFFT tF 20 cm s _1 ’§1 tFT % 

UTTT tt IT FtF FFT TTFt % c hK u l tt 

F7T tF 10 S "4" ^pF Ft '^TTcTT tl ■'fRh 

tF-FFF TJTF7 F^T TfNt ^TIT t FFTt 

W t 1% tt TR7 f^PTcT cdRd FTT % 

FTF FMdl 'll 

. v-u 

cd< u l, a = —-— 

= (0 cm s" 1 - 20 cm s -1 )/10 s 
= -2 cm s~ 2 = -0.02 m s~ 2 
tt FT cTHT FtF FTT, 

F= ma= (20/1000) kg x (- 0.02 m s" 2 ) 

= - 0.0004 N 

5feU|| r Hcb ftf ^rfcTT t % % Ft Fft Ft 
f^TT % Rintd Rft ^nr ftt ^kIPhci 
fF7FT 'dldl tl 

9.5 T rfrT cFT ddl'M fd'MH 

FFTt Ftt Fft % Id'MHl t Ft ^TcT FtcTT t 1% 
Ftf y^dd FFT FTTJ Ft Fft Ft 3TFTFT t 
FftFtr tttft t fft ftR Ft ftt Ft ftfR Ft 
ftfF tt FTO Ftt tl TrfcT t trt fwr % 
3R|TTTT, "SR IRT FRJ ^Tlt FRJ "'TT FTT cldldl t 
FF ^Fft FTTJ f^TT t H6 m 1 FRJ "FT FTTStTFT 
FTT FTFTFT FTFT 'tl t Ftt FTT hRhI u I t TltF 
HHM criRhd tF^TT t Rintd Ftt 'll F7TF7T dldl4 
FF t ft FTT TltF '3 I TFT 7FF t tt tl t FTT 
FTFt 1R7 FT^ FT FTTt Ft FTTt ®lRrF> Ft 
3TTTF-3TTTF FTTjtf "FT FTTt Fvtt tl "J^FTcr % 
tTT t FTF: FF tF tt tFf FfF t iFFT FTTt % 
F>F t fFFt zRl % feed it t FFtF Fit tl 
W FTF f Ftt RsMlt tRT-^tR FT FTT TTFTt 
t, 31TFR Ftt Ft ftTTTt tfcT tt tl 
FT^t t, Idrnl i<d-xd FcT F7T 3lfTTTR FFt FtcTT 
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FfRF71 TltF t ttt tl FF Ftt fFttt 

Fot Ft %FT FFT yfdfsb^l FFT FTFT RIFT tl 
FTFT fF7 Ft fTTFT TjTFTF FF^“’F?R ^ 

^TTT fF7 ttF 9.10 t F^flFT FFT tl B F7T 
fTSR ftlTl FtFR "t tl ^FF ^JT A % : JFF 
M FT F?f TFFTFT FTFT t FF FF Fit t fF7 Ftt 
^cd|i< Ft FH F^lidl tl 3Fsqf^ ^TT A &KI 
B FT F^FF FFT ^FIT B % 'gTTT '^TF A FT 
FTFTF FF FFT % hRhi u I t FfFTF t FT^ Ftt 
Fot Ft If^II'X FTTFT fFFTtF tl FF Ftt FFit t 
"t Ftf TRl FFT tFTFT 3ffT ^TTF FTT FfFfFTFT 
F7FTFFT tl 3TF: FfF % ^cftF fFFF Ft FTT FF7TT 
Ft °FFF tFTFT RTFT t: fFTTTt Ft %FT % tcFT; 
■FtF7 3T7% ■hhm fFi^ Rintd 1t?TT t yldRhFI 
Ftclt tl FFfft FF 3RFF "FTF TIFFT FlRi< fF7 
tFTFT 3f(T yldRtvMI FFf FftF Ft 3TFTF-3TFFT 
FT^3t FT TR7 FfTF FTTt FTTt tl 



f&r 9.io: f^rr ctfi vffl&zn fw rnn ctfi famkr 

wm ii 

HMI fF7 3FF fFFTF Ft ■3TFTFT t t 3rtr 
FPFF7 FT FTTFT FTTF FTTt tl Igdl'M fFFF % 
ST^FR FTT% fTTF; F^7 FTT Ft 3TTFFFF7FT Fttt 
t, "Ft 3FFt7 FTftT t TFFF <icMM F7TFT tl FF 
FtF-FT FTT t? FFT FF tttF FTT t Ft 3TFF 
Ff^FT FT TTFTt t? FFT FF FTT FF FTt ft^TT 
t TFFTt t fFTT fF^TT t FF 3TPt FFt t? FFt, 
FF Ftt "'JSFt Ft FFF Ft 3TFF tt t tt^ F 
%eft tl , H'S c h Ft 3TTFtr tr FT FFFT Ft FTT 
Rmld ft^TT t MHIdl t fFTltr FFTF t 3FF 
Fit FFt tl 



r 














J 


FI 'sll'HI ^ic^-qcb FSJpM %FT 3?fT 

ypdp9b^i fit ' i tft "4 itw w itt f far *ft 
t FFT F^TTFTH hRhi u I % c^K u l FcF~1 1ft F>T 
■Hchcl I %TT ITTprlF t =mlT=b yctF> FFf 3TFFT- 
3TFFT s^HIH Ft FT^aff FT Fit FTTt tl 
F^FT tt ttct ssUt Ft 3TFTFT "4’, F^T TJTTT 
FT 3TFt Ft aftT -q^T FFT Pd^Pld itcTT tl 
Ft FT F^TfFFT FT^ fFFTtl tt^TT f 
FFT FTFTct tl ITTTt <sl<jF) Ft^ Ft 3TfT FfcTtfFF 
ttcft t (fFF 9.11)1 tjfFT F^ F>T SrOFHM 
ttct % FFFFTF tt F|cT STRtFT ttFT t, I<rlRli< 
F^Fl FF cFTFT ttot % cFTFT tt FTTFt FFT itFT 
tl F^ FlfFF) UITT FTF tt 3Tp) Ft 3ftT ^it Ft 
fTFfcl tf Ft, FfcT % cftrt iFFF Ft Flf^F iFTFT 
FI TTFTFT tl FTfFFT 3TFt Ft 3ftT ^FFT t Ft FTF 
FT FfFt FTFIT yPdPF^I FFT FTF Ft Ft^ Ft stk 
F%FTFT t (fFF 9.12)1 

T fteft 'FT Wit ^IcTT 


rqRci «foT 



fWF 9.11: 7 flTTf IT cTFt FTcTl rFtcT FcT cTFT F^F" FF 
jrfrr^iw 



/FF 9.12: F7/FFT 3T7 7 ) Ft 3tr Ft /TFtF t" 
F7F Ft 37t F/F FFct t/ 


faWchrl ' IV _9.4 

t F^Ff Fit FflF FTct FTft FT TI^T itt Fit 
Fit tm fFT fFF 9.13 t FTlfFT FFI tl 
FTc^t FTT tcF FT Ftt Fit FTTJ t t l 
3TF "Ft tt Fit FRFit fF liFft Fit Fitl 
FFI Fl^% tt Fit %Fit % FK U I FTTt’t 
FctFT FR^ftFl FFT FiT 3^FF Fitt t? 
3TTF Fltt % FftT FT Ftf TltlF tsTT T#F 
t, Flft FF t tt) 'Fst tt Fit t>% Ff 
Fftt Ft FfcT FTI 31F#FiF fFiFT FT Tltll 
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FfF Ff Ft Phtl FFI FIFt FT TFFT FiT 
t FFT FFI 3 FF F'st Ft ^Tlt FTFl FTI FfTF 
FFT FfF t> fgttF iFFF Ft tn TTFit i|, 
FhITfi ITT 3 TFTFT t FF FTT 3 TFIF- 3 TFIF 
TFFF FrFR FitTII 


ITT %FT t fFmf Ff Fl-sl 50 cm x 100 cm 
3TTFTTT % 12 mm FT 18 mm ttt Frll^l^ f 
Ft Fftt FfFF FfFTFiT FFlf FT TTFitt tl T%ZFt^ 
FFTFt Fit tfFT FfTPh ITTFF TTtFt tm t FfcT 
F)TFT °hlc5d tl 


9.6 THclF TtT8TOT 

FTFT ftT Ft FT^t (Ft tt A FFT B) fFFFTT 
F°MHM FFTFT: m A ^ffr m B t, F^T ft TTTFT 
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W# f^TT "4 37eFT-37eFT #9 st>9*i: u A 3^7 u B 
"4 7 TfcT HT Tift t [t^T 9.14(a)] cM 39 "97 

Wt$ 3F9 STTT^feRT ^n\ =bl4<d 9tt tl ffHT 

u A > u B 3?tT 9HI "44 l T e t>-'j*A "4 ilKIdl t '^'Hl 
% "fal 9.14(b) "4 ^iRlI "W "tl 9T9T f^T 
39<9)7 99 HR! 1 tl w ^91 "4 44 A, 44 B 97 
®R9 eFTTcft t TT^TT 44 B, 44 A 97 F BA ^79 
<n j nol "tl "*thi % zimt % ^19 44 a 34t 44 

B 99 #9 sbH^l: v A 3?4 v b t, [f4l 9.14(c)] i 



d<*=b< % H^l# 


(C) 

fwz 9.14: % Of wt d<w< i win ww 

'HHl=b<u| (9.1) ^4, 44 A99 7T%9 391714 % 
H6<4 sfk 1T9 shM^i: m A u A sfk m A v A t)4l 
7T%9 4 hRkRi it 97 ("91 F^) 39)7 t4 % 7199 

44 ft tti a [Ua ~ Ua) 374 cTTf, 44 B % 71% 
hRicRi % 97 ("91 f ba ) zimt % tfr 



"ifcT % %t9 fWT % STfpTTT, 44 A % 9RT 
44 B 97 799191 991 ^79 F ab 7191 44 B % "5R1 
799191 991 979 F BA % 9TT9T 3?)T 

RiHTld tRill 3971: 

F ab = -F ba (9.6) 

^ ( v A -u A ) ( v B -u B ) 

,m ‘-— m °—— 

Slit: 

m A u A + m B u B = m A v A + m B v B (9.7) 


39TTl4 % "914 44 A 3^)7 B 99 7J99 71% 
( m A u A + rrigUg) 7191 391714 % 919 ^79 71% 
(m A v A + m B v B ) tl 71 Hl+<u| (9.7) 4 FT 9l4 t 
t4 "99 44t 97 4tf 9T% 979 9% 9tt 957 TfT 

t) t 4 444 44t 99 7^79 71% 9<7<nai 9tt t "91 

7^79 71% TTTRiTT T!?7T1 tl 

ITT 9%! % 391917 97 |pr 97|T ^ri<=h4 t f95 

4 t 977534 % ti% 99 441 39rt4 % 9ft4 s4t 
39)Tj4 % "919 97197 T!?7T11, 99Rb 39 97 94f 
Sh-h^RicI 979 9% "9 9)7 TFT ttl % 71% 
797499 ^>1 Pl'HH 91^4 tl "^4 W "99)17 4t °999 
9R 719)4 t "f9T 4t "975 3 4 99 "^91 TtRr 99>7t4 
94 "5lf9v91 4 31 L|Rc|4h 19 91 TTTfW 7f91 tl 

IsbWch'rflV _ 9.5 

( 9 t 31 R)K 9 >T 9^19 ( 4 cp) 4 " 99 T 

^7f4 7(4 d<5 4 5°ll ^4l 

• f9% ^ %) 9i4 4 4 t4i 

1994 991 I 7 f9)9t 199994 9T% 49 94 
91T99T 4 f99 9.15 4 971)4 3FJ9I7 99>" 

741 ( , <rllRd'+) 94 99# 9#) 99941 

• 741 % #9 4 99T 9l4 94 9R 9997, 
197T% 444 f94 94 <O c IK 97 f^U^TTR 
9FT4l 

% 7p? 97 #4 9Pt 94 71# 4" I 

• 379 4 97) 191 ^77% ^71 4 9117 94 

347 199)794 d J l J Ill 

741 (37911 94 9f4 94 1l7n 99 

37974959 9Rl 



1w 9.15 


wnr nw nfn % fnnn 
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ichWcbrllV _9.6 

HMSMcll (#!F #f 

F*TT FT# ' c rpft Fl#'l "TOsFMt % ^ 

FT T3^T TFFT WTT^I 

9.16 # ff# ffjtfr 3tf ftur# #t 

# FFTt % 1RT #F FT tf#T felT # clicfel 
F# #T MSlMdl # MOsHcri) #t FF FFT T# 

F#, "FF cW f# FTlIFMt FR x Tpft MlP>Hfl F 

# ^FTF FFI FF# F1!?T F 3TT "FTFI 

FF F# t % FOsHdl FF# #t F# FTt 

iFFT# fell # F#RT Ft# tl 



/#F 9.16 


FF#T F«TF F#PTF 1 TOsFMt % #Ff # 3TFT 
FR # 3NdtFH fPi 

ddH^lUl 9.6 2 kg % fWFT # 20 g 
S\°M'HI t 1 F# i<ch J iloil 150 m s _1 % $idd 
#F # s#Ft ^flcft 'tl pHTdcd #T "## FF# 
% #F FF LifUxrH F#l 

^T: 

"Ftc# FIT S\°MHM, rrij = 20 g (= 0.02 kg) 
pTTdcd FF F^RM, m 2 = 2 kg 
T ftoTl‘ FF "STTpTFT #F (Uj) FFT pHdicrl FF 
"STTTfRFT #*1 (u 2 ) 5hH^i: "^J^T tl 


3T2#p Uj -u 2 = 0 

T ftoTl‘ FF 3?^ #F Vj = + 150 m s -1 
"##! F# feTT FF7 # FTF! hRhi# % 
Fi^tik WRi (f#F 9.17), Fft "Rf tl 
FTFT fFT pMTdcl FF "5ffF$fRF #F v tl 
FtcFt sg^t % "RF#, "#0# FFT pHTicd FF 
Tl# 7 !, 

= (2 + 0.02) kg x 0 m s" 1 
= 0 kg m s _1 

fft#! #T FTF ^FT Tl# 7 ! 

= 0.02 kg x (+ 150 m s _1 ) 

+ 2kgxums‘ 1 
= (3 + 2v ) kg m s" 1 
TT# 7 ! TTTSFT % Pi'MM % 3i ^K, 

FtFTt sg^t % FTF FF ^FT TT#F = F#ft 
Tgzt % FF# FF cJFF Tl# 7 ! 

3 + 2u = 0 

=> v = - 1.5 m s _1 

^llcMMi f#F FF <v#dl t fFT Pldicl 
7 Tteft % PllOd "feTT # 3TSlPp, Flf # ^lf 
3Ttr -aft##! tPltl 


'd T T?# 



3d^|^<U| 9.7: 40 kg s^HIH ^T#t ^ FtF#t, 
5 m s _1 % tfcf3f # 13^! 3 kg sioMHM 
■^loft tr«n: Tiitt ^n: ti 7 ntt % 


■qfFi 7 N^Kp^d ti ^ ^ 

^Tt F# 31^F®fl t d'S°hl FF FFT 
tm? "RTF tff# #fcT5f fell t Fi'p TH-t-kfed 
■FFT FTT# FFt FTT TFT tl 

’fejfFT 



~1 




















(a) 


Iwr 9.18: T U^f W il ft 


(b) 


^rf: 

el-S=bl RRT RTF) R>T el-S=bl % R|R^ ^ 
RF^ ^fef R%T 

= 40kgx5ms" 1 + 3kgx0ms _1 
= 200 kg m s -1 

TTFTT fRT el-Sdil % RIRt RI ^7R^ % 
H^RId RTRt TT^TT el-Sdil R7T %T V ill FR 
RRRTT ^ RtFt qqy el-Sdil RiT cf>el R^R 
= (40 + 3) kg x v m s _1 

= 43 v kg m s _1 

■H'ld RT8FR % f'l'MH % '{idl 

f^jfcpqT ^ef r%t rrtr f^i 

RRTR, 

43 v = 200 

=> v = 200/43 =+4.65 m s- 1 . 

RTFt RT RRR el-S=bl 4.65 

?9el? J l eldld R?t tRRT 3 ReHli (fRR 9.18)1 

dRlF-tui 9.8 FTR^ R?T yidS'O F?FtT % r) 
Rslell-sl Rft IFF RR^ % RRTR 
R1RR ddrO Riel i| RRT 3RRR "4' -del FI 
Rkf tl RF^ RslellFl R7T 3RRRTR 60 kg 
i? RRT RF 5.0 m s _1 % ^R ^ RfcT "4 RT, 

WrT 71W 7 Tfb & fl<4H 


RRfRT ^FRT fisMtel, UH*>1 R^HH 55 
kg t RRT RF 6.0 m s _1 % %T Rf RF^ 
feell-si R>t "ntcf RR TFT S7TI RRRTRR 
delFl-l % RIF ^ Rfat iRRT Ir^TT ^T iRRT ^R 
RT RfcT R^TTl RF ei% -#ff RsIdM % 
RRT "^Rt % '#5f oy,i4<d R^T Ref "RFR 'll 
FeT: 

RHT RFeTT feeTTFt RTF 3 RTF TFT tl 
aRnidl % 3i^-HK, RTF ^ RTF RfF Rft 
tR?TT Rdlr+ldi RRT RTF RTF RfF R>t 
fR^T RTT RIRTRRRT t (fRR 9.19)1 
R#F m RRT u RfRf RslellM % RTRFT: 
RRTRTR sfR ^R Rft R^lfii 'll FR Rlfd°h 
Rf^TRf TR RRTfeTfecT RRsRF 1 RRT 2 
RRRT: RRR F ? tgcflR FTRft Rslellfe^T RTT 
R^lfcTt ■§) 3RT: 

m 1 = 60 kg; u ( = +5 m s _1 ; RRT 
m 2 = 55 kg; u 2 = -6 m s _1 
RRRR ^ RF^ Rft) RslellfeRi RTT ^eT 
R%T 

= 60 kg x (+5 m s -1 ) + 55 kgx (-6 m s^ 1 ) 
= -30 kg m s _1 

HMI iRT '{idl Rslellfe'Ml % FRRJ^ % 
H^Rlc^ 3el^'l RT 
RFRTR^ ^eT R^T 


v 1?, FRRR % 



r 


















J 



(a) (b) 

fvTtT 9.19: R WlWf RsMlfk 4 ) Wt (a) cR c J9T(b) 4<w>< ^ WWRl 


= ( m 1 + mj x v 

= (60+ 55) kg xu ms- 1 

= 115 x ukg m s _1 

RT3FT % RldH % 3RJRR, dddH R 
T fF^ cT^lT ^ % -Hefei ■H'HMdl R, 
v = -30/115 = -0.26 ms- 1 
3RT: Rsldl^l ^ R 

<^|i< 0.26 m s _1 % Rd R did s'fled 6l J lI 



l . ^ f^rr v& ufdfsh$iL& wwwt c it 
rft <*>11*1^ iw ^jfcn vrgf 4>f IR 
Tsffa 4M I? 


2. w sjf^m wt wfo 4ft R 

W4T t wff 4Mf T^f 
Wf 4rft wff W^sfe R q FJf Wfrft 

t? *W *F?I 

3. 50g,^°44Fl wf 7 fkft 4 kg %°4HM 
wf TFJW^f # 3§4 1 s- 1 Wtn 

it, y$&l* ,*ntt iti tfhfqt wf44> 

J7/W$/W $4 wf 4W4 <*>1 frig I 

4. lOQgvfk 200 g Z°4HM Wt ft q-nfe 
jfrrwt tw & srffiyr 44^ wf ftw tf 

shH?i: 2ms -1 3^k Jms 4 i^I^ 4ft 
W7 Tfft $7 tftf qf-ttfe 2f?71 ^77c ft f/ 
d<W>< 4YWRI 444 414% WT $4 
1.67 ms -1 ft RF! I, c?t fRft 44% 44 
$4 W4 ffe/ 


RTgTnr % fwr 

RT3FT % -HH-K1 Rlddl; "H - Rife 73Rlf, fefelfe R^T, 3TT^T 3TTR % RT3FT ^ RiRlfel R 
Hlfcrl<=h RrFT HMI 'dldl ll R RRt 1R3FT RldH yidlfd°b ISFTl ^R 3TT%dRd ll RTFT <<SMI 
3Tf^^FT ■§■ 'fe RT3FT % Id'M+ll y+llRld f^FfT "^n ■H=hdll y'Mhl % "gRI "ft 'HeMlRd 
■^TT <aTsd t^FfT "3fT ■Hohdl ill R|th 1 RT^FT ld<MH % 3i^cd TFTF % hR u IIH RfFT 
■HrMlRld eft ■§’, irlRhd 3d°hl ^rR| ^FRt SlR, "?t 1R "0^7 Rt TPiRT % hR u IIH fR RfFT 

% Ri^oS Rf eft rf rt^ft Ri'MH ^ <alsd % Rf; H'Mi^d RRtti 

R%T RT^FT ^TT RfFT RRFT y=hK % RfR^FTf T3^ yRPll % H^-dld^ RldRd RRfT "W 'll w 
RFFf ^t) WTRTT RR ^ldl«{l MfdMlRd RRTT "W 8TTI RffT <21 fed ^R <rl°h^ fernl 
R«ffcT ^7T 3lRt cF7 ^TeT "tl RffeFT ^Rldi ^ff R%T RTSFT % RfFT % 

3R?^K TR RT^i RRfT 'H c hdl 'll 


n 

















L 





• RfcT RR RRR Pl<4H: RTg 3 ^ft PkIHMTRT 3TRRT TTTRI tlRT RT R^T 
■HHM RfR Rt 3IRTRT t RR' RRT RRt TFRt t, RR RR7 RTT IT Rtf 
^^Rrld -R^T RTRf R ^1 

• RT^^t "SRI 3}RRt T TfcT R>t 37RTRT R RttRcPl RR RfRtR R>rt Rt y^frl 
Rt RRcR RR?t tl 

• Pb^l RT^ RR S\°MHM RT7% "RScR Rt RTR tl ^TTRR SI RTRRT 
PRdliJIH (kg) tl 

• R^R Ref TltR RT^ ^ RPl R>T RfRTtR R>TRT 'll 

• RfR RR fed! <4 Pi'MM: Ptvnl RTTJ % TT^R RttRcPl Rt RT RTg 
3TT#RT R^Prld RRI % TWI^Idl RR RRf Rt f^T f ttt tl 

• Ref RR SI RTRRT kg m s~ 2 11 RTf ^d % RTR tf Rt RTRT RTRT t RRT 
Mdl°h N 'g[RI oMdd fRRTT RTRT tl 1 R>T RRT Ptvnl 1 kg £°dHld 
Rt RTIJ ^ 1 m s -2 RR TRTR RRRR °h<dl tl 

• RTg RR TT%, RTT% sMHId Ref tR RR tfRT t RRT ITRt 

iRRTT Ret tlRt t, R) RTIJ % tR Rt etct tl 1TRR SI RTRRT 
kg m s _1 ttRT tl 

• RfR RR (jdl'M PlMH: RctRT fsb'MI % ■HHM T[R fRRftR RfRfRiRT tldl 
tl "t Rt tRfRR RTIJ3ff RT RRt <=h<dl tl 

• fRTTTt fRRFT fRRRR t TT^R TTTfRR T!?RT tl 



3T^mr 

1. Rtf RTg RJ^R RTW RM'^fdd RRT 3T^RR RRct tl RRT fRTTt tt RTg 
% fcRR 3TR£R tR Tt RfcT RRRT TTRR t? RfR RT, Rt RTIJ % t*T % 
hRhi u I RR iRRTT RT RFTt RTRft RTRf RR RoTtlR Ritl RfR Ret, Rt RRTR 
TW RJ^'l 

2. RR fRTTt ^ RiRT RTt (RR^R) Rt RtRT RIRT t, Rt % RRR 
RIRT 3R RTt tl W Ritl 

3. RR Rt 15R RT Tit TTTRF Rt TTTlt "t RRt RTRT RTRT t? 

4. PhRl RR^RTR 'gIR Rt tg Rt RTTt RT tg RFTfR RT ^RRicft 

tl ^ft RRft % RRRIR^tR RRi RTRt tl tg RRvt % teTR; Rpt 

tPft t, R#RI 
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n 



(a) ®lcr<rtaM t R7) H'Mta H'MI'H ^ ft?Z Ret fR>RT tl 

(b) 3 r % w; wm, m. rri % uni^idl ti 

(c) tt X R Rfd R>t fRRT % fontd RR7 RRf R7F$ RR TWT tl 

(d) % TR RTff sw'cfdd RRI RRftR Rtf t, 3TcT: % fRWRRRT tf 
3Tpf % foTQ; RRRRR 'll 

(Ret RR RRR R7t) 

5. R^7 ZRT IcKHM'^fT H6l-sl tf Rft Rt 3fft fRRR <R< U I "t 

c^ddHI RJR RRRT tl m 20 s 3 400 m Rt ^t RR RRRT tl 
RRRT RTR R^'l 3FK ^TRR sMHIH 7 ZR t Rf W RT RFTt RTRt RRT 
Rt WTT RTtl (1 ZR = 1000 kg) I 

6. 1 kg £»4 hm % R^7 RcRT Rt 20 ms -1 ^tRT Rt RTRt l|f 

W RT tFTRTT ■STTcTT 'll Rc«fT 50 m Rt ^Tt RR RTTt % RTR RR7 "RTRT 
'll RcRT 3ff7 R^7 % Rfa RTRt Rpt -Ef^uj Rt d u MI Ritl 

7. R=F 8000 kg s^HH R7T tel RfR 2000 kg sO^HH RTF* RTR 
feWl Rt Tttt Rzt it <a)-ddi 'ti Rft t^TR 40000 n rtt rri 3hki fnd 
R7TRT t ZTSTT RfR RZft 5000 N R>T R^R RRT eldldl t, ct RTR R7t: 

(a) tz <^K u l RRT 

(b) tef RR <^K U I 

8. R^7 Rltt RR SO^HM 1500 kg tl RfR Rltt Rt 1.7 m s~ 2 % 
«cHR c4R (STRRRR) % 7TTR fa<IH|cK*n tf oTFTT t, Rt Rltt RRT 
■H-Sdi % RN RjRt RTRTT rrt Irtrrt ^I^Tr? 

9. tdv^l m S0>4HM Rt RT^ ^R v t RR TT^R RRT "^TT? 

(a) ( mu ) 2 (b) mu 2 (c) (Vz) mi? (d) mv 

(■dH<)dd t ^ Wt ^1) 

10. TFT "0^7 el'+i'Sl % 200 N ^ZT ZFMR Z^ fZFZ ^T ^ 

T R t'l "'R RFT^ ^TRT R^T RR RRT 'tt T n? 

11. Mc^=h R7T 5\°4HM 1.5 kg "t, "0^7 "tt "0^7- 

% RlH-Od iRRT Rfd RR Tft tl ZRRlt % RsR^ yc^=h Ril 
2.5 m s _1 tl ZRTRt % RTR RiR Rtzt R^7-^R^ ^ ^ RTRt t 
ZRRTF Rfw#IR %T RRT t^TT? 

12 . RfR % ^cfrR IZRR % ZT^RR RR fR fRRt R^ ^ RRRH t, Rf 
R7^ ¥t RRT ^7 RTR |p} Rt fRRTfR tR^TT tf RRRiT tdt tl RfR RR 
RRJ "RR7 ZR7 t Rt RRRT % tRjRlt "^RRI t; RRRR: RRt RRI RRT 


% ft 
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3mlPHd FTlR "FT RF j iRr Fieri FFF fF Hli< J ll I F35 FRutRF fR WF ■Hlfdd 
4ttR 33 4)$di i? 1% RFfF 4ci fcjH'Cla 34 «ki«k i? RF f^t-^R RF 
fFTTF 4)T RFF 1? I F^l clRl "FT 3 TfR fddK R 3Rt 4clTF 3FT fRrUcI 
fRF FFF fF WT? 

13. 200 g S°4HI1 FtF ’Q^T FTFR 4lF RR 10 ms" 1 R T TfcT 4)T TFF 'll "FF 

F^ FTFR fT3FT R '?TT y=hK £4)Tldl I fFT "FF 5 ms -1 3TfR 

FTTfRFT FlR IT dm <rfldd1 'll fFfR |Rd4) 31T1 ShkIPhi 4TF 'gITI "^NtF 

fR % R 31tR RRf HRdcRl % fRhIF 4F FpT4)eHH FRfRFI 

14. 10 g S\°FHM 4)F 13^T RFRF RFRF Rh R 150 m s _1 % Rf R dddK 
F^ 014)-si % "33% R ddKIdl I sffT 0.03 s R) 4TF T’FT '^TTTfl' 'll 
RFRF <i4)-sl ft! F=t)dil 3 ? ^ RRfF? <n4)-sl % 33R) T*ro RF<fF ft 
d J iii< 7 T3 4eF % hRhi u i fR f u mi fR| 

15. 1335 FT^ fRTTFTT sMHIH 1 kg I, 10 m s' 1 % Rf 3 F=F RFRF RlT 
R -delcl Ip; P=KIHIdT«lT R TTR 5 kg ^FTPT % FF5 e14)-sl R> 33% 
R 3FTTRlF ll ^3TlR) 41^ RR 7114-7114 3TlF TlFRF RfT R Ffcl FvRF 'll 
TlRsT R) FFR 714T 4TF % 3*eT R'Ril fR J l u m 3TTF71 R 3R 
■Hdl'dl % Rf fR RF 7 T U HT fR| 

16. 100 kg FR T!35 473 FIT Rf TFfH cdT u l R ddl 33 6 s ^ 

5 ms -1 ^ 8 ms -1 it dldl ll d'K], % H6erl 3^7 4TF % TiRnF fR 4 1 u Ml 

fRi 471 % hRhi u i fR j i u mi fR RF ^tt 473 "'TT 3itR1fct Ii 

17. 3F9FT, FR)< U I sfFr Tl^TT RttFF TMHl4 x TT efF^ T Ttcf R dddl ft 

^FTT R TMT t, 33^114, -|3TT ^ ^T, ^TrFF % TTTrR % RFR 

R 3TT 34TTPTT 3pfT ^F "RFR R PdH4) ¥fll 3HpT sflr f4)T u i fr«ffcT 
IT Iddl4 '4vT^ 't’l |4)T U I ^)T HM1I "t 1% '4^ % T3%T nRdeFl 4F 
hRhi u i 4FT % ttR^t nRdeFi % hRhi u i 4 FF 3if%TFT 'll 

( 4dTp4) 4)F^ % R4 R nRdeFl 4)T ' f fPT 4FT % Rf R nRdeFl % "FFT 
R 43 F 3lf%JFT %\) 3H9cTT R 'FTFT 14T ^4T 4FT 4F Rf 3tRt 4T 
SIT 3TF: 4FT R 4)FR "FT 4|[F aiRjFT "401 ddidl fRTT% 4)K u l 4)FR 4fF 
RFcT fF "Ff I TT^FT R F35 "FFT fRt RcT fFT 4FT F®F 4)1-SI RfF 

■FT TFfTF 4eT oFFT 3TpFT RfF % TlRF R 4TI4T nRdcRl ^F IddKl 
it 3tftF yRiRhdi Ri 

18. 3FT 10 kg s^oMHIl 4)F RR 80 cm 4)F R "F^F IT fFRl W 

3T^TSTT R Rd SKI TF?F "FT T^IMidRd tFRf % HM 4)F J I U MI 4Rl 
■fRFtcTF R ■HTddl R 3 'ftR 4fF 3lR fF^; cdT u l 4TT "FTF 10 m s -2 Rl 
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^RlRcKI 3TWFT 

Al. F=F FT^ Ft T rfcT Ft 37^fT f TTTFFt tHH^ t: 

FFTF (<■}<*>$) ^Tt (FtFT) 

0 0 

1 1 

2 8 

3 27 

4 64 

5 125 

6 216 

7 343 

(a) <^K u l % Ft t 3FF FFT Pt<*bt fd°blcd ■Hebei t? FFT FF Pl'Md 
t? FF TFT t? FZ TFT t? FT F£F t? 

(b) 3TFT FT^ FT Wit FTc^ FFT % Ft "t FFT Pl^b^ id Filed ■H'bcl t? 

A2. 1200 kg S\°MHM Fit FFT Ft F^T ■HHdcrl ■H-S'b FT FT <*4f=K1 ■HHM tF 

tt FFFF tt tl ZTt FFT Ft ttl ^tFFFt £TTT FFFF tFTT 0.2 m s -2 
FF TFTF ZFFT ftiFT FTFT 'll i=bd^l FFT % TTTF FetFi ^ffFF FFT Ft 
F%FT FTt tl (FTF <t ftT Tftt °FfFF FFTTF t^ttF FFT % TTTF FFT F^ 
FFFF tt t'l) 

A3. 500 g F°FFFT % F^ F 8 !^ 1*TTT 50 ms -1 t*T tt F^ F>VqF FT FFTT 
fFvFT FTFT tl FtFf TJTTT F 8 !^ Ft F|[F FFT TTFF 0.01 s t Ft ttFT 
tFFT FTFT tl Ff^eT % TJKT F 8 !^ FT FFTTF; FF; FFT FF FftFiFfF Ftl 
A4. F^T 1200 kg F°FFFT Ft ttZTFFT 90 km/h Ft! t*Ttt F^T 7TTFT tFT 
% 31^FFT FFT Tft tl ZTTFF tF FTFTt 3FTf^fcFF FFT FFTt % FFTF 
4 s t FZFiT 18 km/h Ft Fldl tl TFTF 3lt TT^F t FftFtt FF 
FftFTFFT Fit I Wit FTet FFT % FftFPl FF Ft FftFTFR Ftl 


n 



’fejfFT 










